determine whether the inclusion of pulse pressure as risk assessment tool with the sixth JNC (JNC-VI) revised classification system 29 affects prognosis.
METHODS

MRFIT Design
The design and procedures of the MR-FIT have been described. [4] [5] [6] Of the 361662 men aged 35 to 57 years, who were screened between 1973 and 1975, a total of 353340 had complete blood pressure information. Of these men, 10525 were excluded because they reported either a prior hospitalization for myocardial infarction or current use of diabetes medication.
Blood pressure levels were obtained by trained technicians using standard mercury sphygmomanometers. 30 Three readings were taken of first and fifth Korotkoff sounds to estimate SBP and DBP. The average of the second and third reading is used here. Pulse pressure is calculated by subtracting the average DBP from the average SBP. Vital status was ascertained through 1996 by using the National Death Index and Social Security files. 31 Deaths were considered cardiovascular disese-related if underlying cause received codes 390 to 459 in the International Classification of Diseases, Ninth Revision 32 or I00 to I99 in the International Classification of Diseases, 10th Revision. 33 
Statistical Methods
Systolic, diastolic, and pulse pressures were measured on a single occasion and cardiovascular disease-related mortality was compared by grouping each measurement into approximate quartiles and by using continuous measurements. The proportional hazards regression model was used to assess relationships of SBP, DBP, and pulse pressure with cardiovascular disease-related mortality. Ageadjusted rates were determined by the direct method using the age-distribution of all men screened as weights. Adjusted hazard ratios (HRs) for fourth vs first quartile, adjusted risks associated with 1 SD higher blood pressure, and likelihood ratio 2 statistics were used to compare the prognostic significance of SBP, DBP, and pulse pressure. Analyses were also performed with both SBP and DBP in models (or equivalently, both pulse pressure and SBP, or pulse pressure and DBP).
Additional analyses were performed with participants classified by the following JNC-VI blood pressure categories: (1) 29 Adjusted HRs for cardiovascular disease-related mortality were computed within each JNC-VI stratum for approximate quartiles of pulse pressure, SBP, or DBP. Quartiles 2, 3, and 4 were compared with quartile 1 (lowest quartile) and risk associated with 1 SD higher blood pressure was determined. Analyses were performed to compare cardiovascular disease risk for men with SBP and DBP levels that met both JNC-VI stratum criteria (SBP and DBP termed concordant) and for men with only 1 qualifying blood pressure level (SBP and DBP termed discordant). For these analyses, the reference group used was men who met the specific JNC-VI stratum criterion based on DBP only (lower SBP). Version 8 of SAS statistical software was used in our analyses (SAS Institute Inc, Cary, NC).
RESULTS
Baseline Findings
Average SBP, DBP, and pulse pressure were lower for men aged 35 to 57 years than for men aged 45 For the entire cohort (both age groups), with any 2 of the 3 blood pressure variables (SBP, DBP, pulse pressure) included together in multivariable regression analyses, the coefficients were 0.0178 for SBP (PϽ.001) and 0.0118 for DBP(PϽ.001), which is an improvement in the 2 statistic of 176 compared with SBP only. The coefficients were 0.0296 (PϽ.001) for SBP and − 0.0118 for pulse pressure (PϽ.001), which is also an improvement of 176 in the 2 statistic compared with SBP only. The coefficients were 0.0296 for DBP (PϽ.001) and 0.0178 for pulse pressure (PϽ.001), which is an improvement of 1302 in the 2 statistic compared with DBP only. JNC-VI Strata. As previously reported, risk of cardiovascular diseaserelated mortality was progressively greater according to JNC-VI stratum. 6 The additional prognostic information provided by blood pressure levels varied by JNC-VI stratum and age (TABLE 2 and TABLE 3) . Level of SBP, DBP, and pulse pressure provided little or no significant additional prognostic information regarding risk of cardiovascular disease for men aged 35 to 44 years in the categories of optimal and normal but not optimal. For older men in these same strata, SBP and pulse pressure were positively associated with cardiovascular disease.
For men in the categories of high normal or stage 1 or stage 2-3 hypertension, the associations of DBP and pulse pressure with cardiovascular diseaserelated mortality varied by age. For example, for those with high normal blood pressure, the DBP coefficient was 0.0181 (PϽ.01) for men aged 35 to 44 years and−0.0092 (PϽ.01) for men aged 45 to 57 years. The pulse pressure coefficient was larger for older men (0.0116) than younger men (−0.0023). Similar dif-ferences between the 2 age groups for DBP and pulse pressure coefficients were evident for those with stage 1 hypertension and stage 2-3 hypertension. The SBP coefficients were positive for each JNC-VI stratum for both age groups. For those with high normal blood pressure, the association between SBP and cardiovascular disease was stronger for men aged 45 to 57 years (0.0198) than men aged 35 to 44 years (0.0071).
SBP and DBP Levels Within JNC-VI Strata. The JNC-VI strata include individuals with either concordant or discordant patterns of SBP and DBP. For men aged 35 to 44 years in each JNC-VI stratum, the greatest cardiovascular disease risk was found with both SBP and DBP at high levels (concordant) (FIGURE A and 
COMMENT
Among men screened for MRFIT, pulse pressure was not as strong a predictor of cardiovascular disease-related mortality as SBP and DBP. Any combination of 2 of the 3 blood pressure measures provided more information about cardiovascular disease risk for both age groups than any single measure. Since pulse pres- The importance of considering both SBP and DBP for assessing risk is evident from analyses within JNC-VI strata. For example, among men aged 35 to 44 years, cardiovascular disease risk was greatest for those with elevated SBP and DBP levels (concordant). In men aged 45 to 57 years, in the categories of high normal, stage 1 hypertension, and stage 2-3 hypertension, higher cardiovascular disease risk was associated with either the discordant pattern of elevated SBP and low DBP (highest pulse pressure) or with the concordant pattern of elevated SBP and DBP (Figure, B) . This pattern of risk within JNC-VI strata among older men supports the practical inference that in such men lower DBP and higher pulse pressure may be markers of end-organ damage. This inference is not amenable to testing in this MRFIT data set, since only limited assessment was made of target organ status at first screening.This limitation aside, it is clear from these data that men with elevated SBP who have either low or high DBP (and correspondingly have either low or high PP) should be vigorously treated.
Our results are generally consistent with findings from other studies [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] ; however, they lead us to broader emphases: from age 45 years or older, SBP becomes an increasingly important measure of cardiovascular disease risk compared with DBP, but both SBP and DBP give information relevant for risk assessment. Specifically, in older people with adverse SBP and DBP levels (high normal, stage 1 hypertension, and stage 2-3 hypertension), cardiovascular disease risks are higher for individuals with concordant SBP and DBP (high on both, with lower pulse pressure) and for individuals with discordant SBP and DBP (high SBP and low DBP, with higher pulse pressure). For the latter individuals, low DBP and higher pulse pressure serve as markers not only of greater cardiovascular disease risk, but also of pos- sible end-organ damage related to greater cardiovascular disease risk. In summary, our results support the conclusion that the expansion in focus in the early 1990s from DBP only for cardiovascular disease risk assessment to both SBP and DBP 8, 9, 29 was an important and useful advance. A broad focus, taking into consideration all blood pressure components as predictors, is fully warranted by the findings in older people that higher cardiovascular disease risk is associated with either elevated SBP and DBP, or elevated SBP and low DBP (high pulse pressure). 
